SUMMARY: Stigma, considered a social disease, is more apparent in developing societies which are driven by various social affairs, and influences adherence to treatment. The aim of the present study was to examine levels of social stigma related to tuberculosis (TB) in sociodemographic context and identify the effects of sociodemographic factors on stigma. The study sample consisted of 372 TB patients. Data were collected using stratified sampling with simple random sampling techniques. T tests, chi-square tests, and binary logistic regression analysis were performed to examine correlations between stigma and sociodemographic variables. Approximately 85.9z of patients had experienced stigma. The most frequent indicator of the stigma experienced by patients involved problems taking part in social programs (79.5z). Mean levels of stigma were significantly higher in women (55.5z), illiterate individuals (60.8z), and villagers (60.8z) relative to those of other groups. Chi-square tests revealed that education, monthly family income, and type of patient (pulmonary and extrapulmonary) were significantly associated with stigma. Binary logistic regression analysis demonstrated that stigma was influenced by sex, education, and type of patient. Stigma is one of the most important barriers to treatment adherence. Therefore, in interventions that aim to reduce stigma, strong collaboration between various institutions is essential.
INTRODUCTION
Tuberculosis (TB) is a longstanding disease that has affected humankind for more than 4,000 yr (1) . TB is a multi-systemic chronic disease caused by the bacillus Mycobacterium Tuberculosis and is the most common cause of communicable disease-related morbidity and mortality worldwide. The disease is easy to diagnose and treat but remains one of the top 10 causes of global mortality (2) . In 1993, TB was the first infectious disease to be declared a global health emergency by the World Health Organization (WHO) (3) . One-third of the world's population is infected with M. Tuberculosis, which results in approximately 1.8 million deaths annually worldwide (4) . TB-related morbidity and mortality are reported mainly in developing countries (5) . Bangladesh is considered a developing country and ranks 6th of 22 high-TB burden countries (6) , with a prevalence rate of 411 per 100,000 population (including HIV patients) and a mortality rate of 43 per 100,000 population (excluding HIV; 4). Because of a low casedetection rate, at 46.0z (4) , a large number of TB cases remain unreported (7) . Many studies have mentioned that the prevalence of TB in men is almost double that of women (8, 9) . South Asia, with an almost equal mento-women ratio, is one of the most sex-sensitive regions of the world (10) . This may lead to the conclusion that stigma is one of the significant reasons behind the underdetection of TB patients, particularly women (7, 11, 12) .
Stigma is known as a hidden killer (13) , and TB-related stigma occurs when TB in an individual or group is devalued or considered undesirable. The stigma associated with TB has a considerable impact on sufferers. Two decades into the TB pandemic, stigma remains a significant challenge for TB control programs across the prevention-to-care continuum. In Bangladesh and many other developing countries, TB-related stigma has been introduced at different levels (11, 12, (14) (15) (16) (17) . Studies conducted in various countries have reported that stigma affecting TB patients is influenced by several socioeconomic variables (18) . Stigmatization causes poor treatment compliance and delays in seeking diagnosis (19) and can prevent people, particularly women, from being tested for TB (12) . A study conducted in Ethiopia identified stigma as one of the major causes of treatment noncompliance in the contry's population (20) . Therefore, stigma is considered a hidden burden of TB (21) .
With respect to the Bangladeshi population, researchers have studied TB-related stigma from the perspective of sex and attempted to identify associations between demographic characteristics and stigma (17, 21) .
There have been no recent studies conducted to examine TB-related stigma in the Bangladeshi population. In the current study, the authors sought to provide a partial representation of the correlation between TB and stigma. The aim of the study was to observe stigma levels in a sociodemographic context and identify the effects of sociodemographic factors on stigma.
METHODS
Data sources: In 2011, approximately 158,252 TB patients were identified in Bangladesh (4). The study sample consisted of 372 TB patients from Rajshahi City (RC), Bangladesh, recruited between June 2011 and February 2012. Samples were selected using stratified sampling with simple random sampling techniques. RC consists of 4 thanas (subdistricts). Each thana covers at least 1 TB service center (healthcare center). Each healthcare center was considered a primary sampling unit (PSU), consisting of 52 TB patients on average, in this study. Four PSUs were selected from those in the study areas. One healthcare center was chosen from each of the 4 thanas according to the outstanding numbers required to maintain patient flow. On average, 93 TB patients were selected from each PSU, using a simple random sampling technique. The selected healthcare centers were the Rajshahi Chest Disease Clinic in Boalia Thana, the Chest Disease Hospital in Rajpara Thana, Tilottoma (Noudapara Branch) in Shah Mokhdum Thana, and the Population Service and Training Centre in Motihar Thana of Rajshahi City. Patients visited these healthcare centers from both central city areas, which were considered town areas, and remote areas located outside the central city area, which were considered village areas. The patients were registered in a TB register via unique numbers, as recommended by the National Tuberculosis Control Program (NTP) in Bangladesh. Only registered patients who underwent treatment at these healthcare centers during the study period were chosen to participate in the study. The study was conducted with permission from the local authority; NTP; Mycobacterial Disease Control Directorate of the Directorate General of Health Service (DGHS), Bangladesh; and Department of Population Science and Human Resource Development at the University of Rajshahi. All subjects provided informed consent prior to the initiation of the interviews.
Selected patients (n ＝ 372) were initially interviewed by one of the authors, using a semistructured interview schedule containing precoded and open-ended questions, and asked to report stigma-related items and sociodemographic factors, which were recorded for each participant. Patients were asked, in their mother tongue, to confirm that they understood the purpose of the study. Both types of patient (pulmonary and extrapulmonary) attended the study sites during the defined study period. Patients were older than 15 yr of age at the point of measurement. Those who had been diagnosed with TB more than 2 yr prior to the study period were excluded from the study to avoided heterogeneity. The continuous variable, monthly family income, was checked for abnormal points using statistical software (SPSS 16.0), as these points can affect the interpretation of results. Following the removal of abnormal points, the data-set was reduced to data for 370 participants for inclusion in the analysis.
Measuring stigma levels: TB patients faced 2 types of stigma: external and internal. External stigma is rooted mainly in fear and judgment of what is different, leading to blame, distancing, and discrimination. Internal stigma is described as self-stigma, which is a product of the internalization of shame, disgust, and guilt (11) . In this study, the authors documented only external stigma to which TB patients were susceptible. A pilot survey was conducted prior to the main study, and the 5 stigma-related items experienced most frequently were selected. The author asked the following questions (indicators) to measure the stigma experienced by patients: (i) Are you discriminated against while eating meals with family members? (ii) Are you neglected by your family members? (iii) Are you neglected by neighbors? (iv)Are you neglected in the workplace? (v) Do you face problems in taking part in social programs? For each of the questions, responses were coded dichotomously: 1 ＝ stigmatized and 0 ＝ not stigmatized. Thereafter, the``dimension index'' formula was used to estimate stigma levels (defined as``the extent to which the patient experiences stigma'') followed by stigma indicators. The internal reliability of the indicators was evaluated using Cronbach's alpha, which was .70, suggesting high internal consistency. The index was then constructed using the sums of weighted binary input variables, whereby maximum and minimum values were chosen for underlying dimensions. Performance in this dimension index was expressed as a unit-free index ranging from 0 to 1 (22) . The dimension index is shown below:
Dimension Index ＝ Actual value -Minimum value Maximum value -Minimum value Actual values were obtained by summing the binary responses (1 ＝ stigmatized and 0 ＝ not stigmatized) for 5 indicators for each respondent, with maximum and minimum values of 5 and 0, respectively. Individual scores were converted into percentages by multiplying each score by 100. These estimated scores were then recoded as a binary variable with categories labeled no stigma and experienced stigma (22) , which was later considered a dependent variable. Individuals who scored 0.0 were categorized as``no stigma'' and those who scored above 0.0 were categorized as``experience stigma'' (22) .
Statistical analysis: The scores obtained via the dimension index were assessed using a t-test to identify significant differences in mean stigma levels between the categories of each independent variable. Contingency analysis was used to identify associations between stigma status and sociodemographic factors based on the classification of factors, using Chi-square tests (x 2 ). Binary logistic regression analysis was performed to examine the effects of sociodemographic factors on stigma. The underlying binary logistic regression model corresponding to each variable was as follows:
where P ＝ the probability of stigma (coded 1) Tuberculosis and Social Stigma 1 -P ＝ the probability of no stigma (coded 0) X 1 ＝ sex (0 ＝ male, 1 ＝ female) X 2 ＝ age (0  34 yr, 1 ＞ 34 yr) X 3 ＝ education (0 ＝ literate, 1 ＝ illiterate) X 4 ＝ occupation (0 ＝ employed (involved in income generating activities), 1 ＝ unemployed) X 5 ＝ monthly family income in Bangladeshi Taka (BDT) (0 ＝ medium income, 1 ＝ poor income [8,000 TK]) X 6 ＝ religion (0 ＝ Muslim, 1 ＝ non-Muslim) X 7 ＝ residential area (0 ＝ village, 1 ＝ town) X 8 ＝ type of family (0 ＝ nuclear family, 1 ＝ joint family) X 9 ＝ type of patient (0 ＝ extra-pulmonary, 1 ＝ pulmonary) X 10 ＝ delayed diagnosis (0 ＝ no delay in diagnosis, 1 ＝ delay in diagnosis) b 0 is the intercept term and X's are logistic regression coefficients (i ＝ 1, 2, 3, ………10) . The parameter Y i refers to the effect of X i on the log odds, in that Y ＝ 1, controlling other X i s. Statistical significance was set at P ＜ 0.05. Statistical analyses were performed using SPSS software (version 16.0).
RESULTS
A total of 370 TB patients were examined. Table 1 shows the socio-demographic characteristics of TB patients. The proportion of men with TB (58.9z) was higher relative to that of women with TB (41.1z). The following characteristics were more prevalent in TB patients: aged 35 yr (59.2z), literate (65.1z), employed (54.6z), medium income (53.5z), resident Table 2 ). Table 3 represents mean differences in TB patients' stigma levels according to sociodemographic factors. TB patients' mean stigma level was 50.8z, and levels of stigma were significantly higher in women (55.5z) relative to those of men (47.4z). The result also indicated that stigma levels were significantly higher in illiterate individuals (60.8z), those from the poor income group (58.0z), villagers (60.8z), joint families (56.9z), and pulmonary patients (58.6z).
Associations between stigma levels and sociodemographic variables and the effects of those variables on stigma levels are presented in Table 4 . The proportions of patients who experienced stigma were higher in women (88.8z), individuals who were aged 35 yr (86.3z), illiterate (93.0z), employed (86.1z), from the poor income group (90.7z), non-Muslim (88.0z), villagers (89.5z), from nuclear families (86.6z), and pulmonary patients (92.3z), and those for whom diagnosis was delayed (86.4z). Education, monthly family income, and type of patient were significantly associated with stigma level (P ＜ 0.05). The associations between stigma and sex (P ＝ 0.099) and occupation (P ＝ 0.097) approached significance. In the binary logistic regression analysis, stigma level was a response variable and the other variables were predictors. The regression model included all of the independent variables used in the study. The regression coefficients and odds ratios (ORs) for the independent variables are presented in Table 4 . Sex was significantly positively associated with stigma level, and the probability of experiencing stigma was approximately 3 times higher (OR ＝ 3.222, 95z confidence interval [CI] ＝ 1.214-8.553) in women with TB relative to that of men with TB. Education exerted a significantly positive effect on stigma level, and the probability of experiencing stigma was approximately 3 times higher (OR ＝ 2.985, 95z CI ＝ 1.097-8.120) in illiterate patients relative to that of literate patients. Type of patient was significantly positively associated with stigma level, and the probability of experiencing stigma was significantly higher (OR ＝ 7.905, 95z CI ＝ 3.740-16.707) in pulmonary TB patients relative to that of extrapulmonary TB patients. However, age, occupation, monthly family income, religion, residential area, type of family, and delayed diagnosis did not exert significant effects on stigma levels.
DISCUSSION
The present study highlighted the social stigma attached to TB by considering 5 important indicators that explained TB stigma in Bangladesh. These indicators included``discriminated against while eating meals with family members,''``neglected by family members,''`n eglected by neighbors,''``neglected in the workplace,'' and``facing problems in taking part in social programs'' and were experienced by 51.4z, 15.4z, 45.9z, 61.9z, and 79.5z of patients, respectively. A study conducted in Thailand considered similar indicators and found that approximately 40.0z of patients could not eat meals with their families (15) , which was a similar proportion to that observed in the present study. Another study conducted in Nepal found that 43.3z of TB patients were neglected by others, and 36.7z were asked to stay away from work (23). In Bangladesh, several studies have been conducted with small sample sizes to examine similar indicators, with findings congruent with those of the present study (17, 21) . The stigma indicators in this study were experienced by relatively higher proportions of participants relative to those observed in previous studies, which indicates adverse TB stigma conditions in the present study.
Results of the present study indicated that stigma levels were significantly higher in women relative to those observed in men, which was consistent with findings from other studies conducted in Bangladesh (17) . Women with TB experienced stigma both within the family, particularly in joint families, and from nonfamily sources. Stigma in both men and women with TB affects their relationships with spouses, family members, neighbors, friends, and colleagues via adverse social judgments leading to exclusion, rejection, blame, or devaluation. Men may be excluded or rejected from the workplace due to stigma. This study demonstrated that stigma levels were very high in uneducated, poor villagers, and patients belonging to village communities experienced greater stigma relative to that observed in town dwellers, which may have occurred due to a lack of appropriate knowledge regarding TB in people living in village areas. There was a misconception among villagers that TB is a punishment from God for the moral failing of the infected person (24) , and poor health education in such communities is responsible for this type of belief (25) . The present study also demonstrated that greater stigma was experienced by pulmonary patients. Lack of public knowledge regarding the route of TB transmission is an important reason for this (24) .
The present study showed that the proportions of patients who experienced stigma were higher in women (88.8z) and patients who were aged 35 yr (86.3z), illiterate (93.0z), employed (86.1z), from the poor income group (90.7z), non-Muslim (88.0z), villagers (89.5z), from nuclear families (86.6z), and pulmonary patients (92.3z). Courtwright et al. (2010) conducted a review of articles concerning the experience of TB stigma and found that TB stigma was experienced more strongly by certain subpopulations, particularly women, refugees, individuals from rural areas, and people with lower education levels (24) . Several studies have demonstrated that the proportion of women who experience stigma is higher relative to that of men (11, 21, 26) . Studies conducted in Bangladesh, India, Malawi, and Colombia found higher rates of stigma in women relative to those of men (17) . Stigma increases with increasing age (15, 23) and decreasing levels of education and income (16, 23) , and villagers experience greater stigma relative to that observed in town dwellers (16, 21) . A number of studies have examined stigma levels in both pulmonary and extrapulmonary patients and found that pulmonary patients experienced greater stigma relative to that observed in extrapulmonary patients (11, 15, 22) ; these findings are similar to those of the present study.
Chi-square test results showed that sex, education, occupation, monthly family income, residential area, and type of patient were significantly associated with stigma levels. A number of studies have also examined some of the variables used in this study, such as age, occupation, education, and monthly family income, and found significant associations between these variables and stigma (11, 23) . The findings of the present study demonstrated that the majority of patients for whom diagnosis was delayed (86.4z) had experienced stigma. Several studies have suggested that higher levels of TB stigma were associated with increased delay in diagnosis (27, 28) ; that is, TB stigma caused diagnostic delay and led to treatment noncompliance (24) . However, some authors have found that delay was not significantly associated with stigma (28) (29) (30) , which was supported by the present study. The results of the multiple logistic regression analysis indicated that women were more likely to experience stigma relative to men. Illiterate and pulmonary TB patients were also more likely to experience stigma relative to literate and extrapulmonary patients, respectively. It is also well documented that extrapulmonary TB is less risky than pulmonary TB and unlikely to spread via the air. The overall results of the study suggest that sex, education, family income, residence, type of family, and type of patient were important factors associated with stigma levels and hindered healthcare-seeking behavior, particularly in women.
Bangladesh is a densely populated region in the third world and predominantly rural in nature. Rural communities and our local community are exposed to numerous communicable and noncommunicable diseases. Our local community used to consider TB deadly with no hope of a cure, but it is no longer a harmful disease. However, stigma remains and prevents those infected from seeking healthcare. This stigma persists due to misconceptions and lack of knowledge and awareness regarding TB in the general population. The findings of this study have sounded an alarm bell with respect to the stigma associated with various sociodemographic factors, particularly those affecting women's access to TB care in rural communities in Bangladesh. Concerted effort to establish collaboration between governmental, nongovernmental, social, cultural, and religious institutions is essential in strengthening anti-stigma campaigns. Both communicable and noncommunicable disease-related topics should be included in primary and secondary levels of education. Community awareness should be increased by broadcasting or advertising antistigma campaigns via electronic and print media. Concerned authorities should take measures to motivate people who work in various government and nongovernment organizations to minimize stigma.
The present study investigated the effects of particular sociodemographic factors on stigma levels, but other important sociodemographic factors, such as marital status (11, 17) , ethnicity (23) , social status, and electronic and print media (19) , also exert an effect on stigma levels. These factors should be considered in future studies to enrich the current findings. Other stigma indicators, such as others refusing to visit, problems in getting married, partners refusing sex, internal TB stigma (17, 21, 23) , stigma in TB-HIV coinfection (15, 31) , and stigma in TB-diabetes coinfection, could be used to provide multistage findings highlighting stigma levels more broadly. In Bangladesh and the rest of the developing world, further public health research examining stigma is required. Such research could inspire ingenuity in developing effective strategies to minimize stigma.
